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(57)Abstract 

PURPOSE: To obtain a reduction projection lens using 
short wavelength light as a light source and having high 

resolution and wide focal depth by setting up its incident CD 0 - G <^ J \ 

iris position on a position comparatively far from an 0\r\ n ^ \ 

object face in order to reduce image distortion. 2< I F> /I. 

CONSTITUTION: The reduction projection lens is 

constituted of the 1st lens group I including a pair of 

meniscus lenses whose concaves are mutually opposed, 

the 2nd lens group II having positive refractive power 

and constituted of at least two lenses and the 3rd lens 

group III having positive refractive power and satisfies 

the conditions of the shown inequalities, provided that E ^-s — s JL, 9. 

is an incident iris position measured from the 1st face of TTV/ fj%fi 
the lens system, L is a distance between object images Ju 
and F1 is the focal distance of the 1st lens group. ^ 
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d 45=22.570 

n 248,23=1. 

5083 

CS i 

02) 

r 48= 

oo 

d 46= 8.000 





F 1=- 443. 873 

F2= 181.832 

F 

*= 47.071 



0 1=- 0. 00684 
q> 1*-0. 00350 
O3=-0. 00642 


0* 2=-0. 00830 
O 2=-0. 00373 


C00353 

NA=0.48 &2tr&*3i 20X20 mm E = 1478. 10 
d0=100.000 


r 1 = 

137.2582 

d 1 =25. 000 

n 248, 1 =1 

.5083 

(S i 02) 

r 2 = 

147. 8178 

d 2 =15.558 




r 3 = 

444. 0530 

d 3 =25.000 

n 248,2 =1 

.5083 

(S i 02) 

r 4 = 

137. 1186 

d 4 =47 . 265 




r 5 = 

-120 . 4597 

d 5 =25.000 

n248,3 =1 

.5083 

(S i 02) 

r 6 • 

-140.3130 

d 6 = 7.696 




r7 = 

467.8743 

d? =32.991 

n248,4 =1 

.5083 

(S i 02) 

r 8 = 

-359. 6274 

d 6 = 1.000 




r 3 ■ 

557.3871 

d 9 =30.000 

n248,5 =1 

.5083 

(S i 02) 

r 10= 

-515.5693 

d 10= 1.000 




r 11 = 

123.7905 

d 11=41.484 

n248,6 =1 

.5083 

(S i 02) 

r 12= 

643.8987 

d 12= 1.000 




r 13= 

171.4587 

d 13=25.016 

n248,7 =1 

.5083 

(S i 02) 

r 14= 

68.5180 

d U=4U 583 




r 15= 

-152.4886 

d 15=20.000 

n248.8 =1 

.5083 

(S i 02) 

r 16= 

-126.9177 

d 16=23.751 




r 17 = 

oo 

d 17=15.000 

n248,9 =1.5083 

(S i 02) 

r 18= 

92.5666 

d 18=24.103 




r 19= 

-85.0156 

d 19=15.000 

n 248, 10=1 

.5083 

(S i 02) 

r 20 = 

260.3267 

d 20=18. 623 




r 21 = 

-272.8242 

d 21=47. 402 

n 248, 1 1=1 

.5083 

(S i 02) 

r 22 = 

- 150. 2897 

d 22= 1.000 




r 23 = 

700.4601 

d 23=32.885 

n 248, 12=1 

.5083 

(S i 02) 

r 24= 

-147.3217 

d 24= 1.000 




r 25 = 

198.8265 

d 25=23. 375 

n 248, 13=1 

5083 

(S i 02) 

r 28= 

oo 

d28= 1.000 




r 27 = 

276.9653 

d 27=22. 000 

n 248, 14=1. 

5083 

(S i 02) 

28= 

1 38. 4304 

d 28=30. 352 




r 23= 

-135.7057 

d 23=22. 000 

n 248, 15=1. 

5083 

(S i 02) 

r 30 = 

425.1163 

d 30=16 . 299 




r 31 = 

-488. 1142 

d 31 =23. 000 

n 248, 16=1 

5083 

(3 i 02) 

r 32= 

-221.2312 

d 32= 1.000 




r 33= 

733.9323 

d 33=29. 322 

n 248, 17=1. 

5083 

(S i 02) 

r 34= 

-178.4943 

d 34= 1.000 




r 35 = 

230.7537 

. d 35=24. 399 

n 248, 18=1. 

5083 

(S i 02) 

r 36=- 

1400.000 

d 36= 1.000 




r 37 = 

143.6285 

d 37=22.630 

n 248, 19=1.5083 

(S i 02) 

r 38 = 

346.4378 

d38= 1.000 




r 39 = 

92.4396 

d 39=46.822 

n 248,20=1. 

5083 

(S i 02) 

r 40= 

59.0889 

d 40=17.769 




r 41 = 

oo 

d 41 =48. 41 5 

n 248,21=1. 

5083 

(S i 02) 

r 42 = 

100.6209 

d 42= 1.000 




r 43= 

59.7465 

d 43=25. 260 

n 248,22=1. 

5063 

CS i 02) 

r 44= 

92. 1960 

d 44= 1.000 





r 45= 57.3881 d 45*15. 000 n 248, 23=1 . 5083 (B i 02) 

r 4S= oo d 48= 8.001 
F 1=- 487. 258 F2= 235.341 F3= 87.839 

* 1=-0.00764 $2=-0.00782 

* 1=-0. 00385 * 2=-0. 00375 
$ 3=- 0.00880 


[0036] 

N A=0. 47 gSfcrSQ 25x25 mm E= oo 
d 0=100. 000 


r1 * 

158.8170 

d 1 =13.241 

n 248,1 =1 

.5083 

(S i 02) 

r 2 = 

239.7588 

d 2 =25.114 





3 * -520. 0778 

d 3 =15. 000 

n248,2 =1. 

5083 

(S i 0 2) 

r4 = 

173.3822 

d 4 =55.581 





r5 = 

-134.3573 

d 5 =12.500 

n248,3 =1 

.5083 

(S 

i 02) 

r 8 = 

-158.9508 

d 8 = 0.833 





r7 =11353.9337 

d 7 =30.783 

n248,4 =1 

.5083 

(S 

i 02) 

r 8 = 

-280.7941 

d8 = 0.833 





r 9 = 

238.4486 

d 9 =41.454 

n248,5 =1 

.5083 

(S 

i 02) 

r 10= 

-965. 9305 

d 10= 0.833 





r 11 = 

197.3572 

d 11=33.902 

n248,6 =1 

.5083 

(s 

i 02) 

r 12= 

2305.5231 

d 12= 0.833 





r 13= 

155.2685 

d 13=39.333 

n248,7 =1 

.5083 

Cs 

1 02) 

r 14* 

74.2733 

d 14=33.505 





r 15= 

-833.0055 

d 15=16.231 

n248,8 =1 

.5083 

(S 

i 02) 

r 16* 

-173. 1079 

d 16=15. 107 





r 17 = 

-132.3474 

d 17=12.500 

r>248,9 =1 

.5083 

(s 

i 02) 

r 18= 

107.5688 

d 18=39.258 





r 19= 

-71.6995 

d 19=12.500 

n 248, 10=1 

.5083 

(S 

i 02) 

r 20= 

231.6968 

d 20=17.492 





r 21 = 

-526.9275 

d 21=36.447 

n 248, 1 1=1 

.5083 

(S 

i 02) 

r 22= 

-188.3114 

d 22= 0.833 





r 23 = 

886.0416 

d 23=38. 994 

n 248, 12=1 

.5083 

cs 

i 02) 

r 24= 

-156.0137 

d 24= 0.833 





r 25= 

274.4281 

d 25=33. 991 

n248, 13=1 

.50 83 

(S 

i 02) 

r 26= 

-342.0398 

d 26 = 0 . 833 





r 27 = 

228. 3407 

d 27=25. 104 

n248, 14=1 

.5083 

(S 

i 02) 

r 28= 

113.0798 

d 28=44. 582 





r29 = 

-145.4000 

d 29=12.500 

n248, 15=1 

.5083 

(S 

i 02) 

r 30= 

785.8083 

d 30=14.521 





r31 = 

-572.7342 

d 31=18.677 

n 248, 16=1 

.5063 

(S 

i 02) 

-32= -210. 7349 

d 32= 0. 833 





r 33= 

615.9888 

d 33=33.977 

n248, 17=1 

.5083 

(S 

i 02) 

r 34= 

-184.3613 

d 34= 0.833 





r 35= 

243.3015 

d 35=21.234 

n 248, 18=1 

.5083 

(s 

i 02) 

r 36 = 

oo 

d 36 = 0 . 833 





r 37 = 

145.8836 

d 37=20. 377 

n 248, 1 3= 1 

.5083 

Cs 

i 02) 

r 38 = 

349.8684 

d 38= 0.833 





r 39 = 

99.0981 

d 39=56.543 

n 248,20=1 

.5083 

(S 

i 02) 

r 40 = 

55. 1839 

d 40=21.646 





r 41 = 

-279.6333 

d 41=12.500 

n 248,21 = 1 

.5083 

Cs 

i 02) 


r 42= -140.8099 d 42= 8.770 

r 43= -187.9892 d43=18_628 n 248,22=1. 5083 (S i 02) 

r 44= 89.8294 d 44= 0.833 

r 45= 57.3895 d 45=30.250 n 248,23=1. 5083 (S i 02) 

r 4S= 155.8350 d 46= 0.833 

r 47= 57.2342 d 47 = 14. 113 n 248, 24=1. 5083 (S i 02) 

r 48= oo d 48= 8.750 

F1=-343.443 F2= 217.29$ F 3= 70.323 

* 1=-0. 0OS85 o 2=-0. 00709 

$ 1=- 0.00450 * 2=-0. 00350 

0 3=-0. 0092 1 # 


coo373 mmms 

NA=0.48 m2cT&*& 25 X 25 mm E=1000 
d 0=100.000 


r 1 = 

122.2218 

h 1 s a? nn n 

n ?ZL8 1 si 

. 5083 

(S i 02) 

r 2 = 

131.8408 

d 2 =2fi 527 





r 3 = 

-456.7383 

(J 9 — UVU 

n 248, 2 =1 

. 5083 

(S i 02) 

r 4 = 

146.7156 

o ** — »*© . O t w 





r5 = - 

1 09. 3340 

d S = 1 5 000 

n 248 3 =1 

5083 

(S i 0 2) 

r 8 = 

- 124. 41 18 

h & = 1 c csn 

O O — 1 D . O-J V 





r 7 =- 

1603.5903 


n 7.4ft 4=1 

t 1 £4o t ** — I 

. 5063 

(S 

02) 

r 8 = 

-230.6638 

ei ft = 1 nn n 





r 9 = 

306.7289 


n ?Aft S si 

. 5083 

CS 

02) 

r 10= 

-589.4298 

d 10s 1 000 





r 11 = 

344. 7579 

d 11=27.251 

n248,6 =1 

.5083 

CS 

02> 

r 12=-7348.8854 

d 12= 1.000 





r 13 = 

208. 1925 

d 13=26.91 1 

n248,7 =1 

.5083 

CS 

02) 

r 14= 

663.0676 

d 14= 1.000 





r 15= 

99.4529 

d 15=15.000 

n248,8 =1 

.5083 

(S 

02) 

r 16 = 

71. 1583 

d 16=43.311 





r 17 = 

-572.6484 

d 17=15.000 

n248,9 =1 

.5083 

(S 

02) 

r 18= 

-241.4067 

d 18= 9.511 





r 19 = 

-515.5571 

d 19=15.000 

n 248, 10=1 

.5083 

CS 

02) 

r 20= 

125.7783 

d 20- 9. 188 





r 21 = 

534.4223 

d 21=15.000 

n 248, 11=1 

.5083 

CS 

02) 

r 22= 

136.9477 

d 22=24.889 





r 23= 

-73.8735 

d 23 = 15.000 

n 248, 12=1 

.5083 

CS 

02) 

r 24= 

453.6327 

d 24=13.350 





r 25= 

-173.8233 

d 25=20.397 

n 248, 13=1 

.5083 

CS 

02) 

r 26= 

-131.9886 

d 26= 1.000 





r 27= 

245.6658 

d 27=27 . 993 

n 248, 14=1 

.5083 

Cs 

02) 

r 28= 

-324.3616 

d 28= 3.841 





r 29 =-1493. 8830 

d 23=15.000 

n 248, 15=1 

.5063 

Cs 

02) 

r 30= 

511.5606 

d 30= 3.729 





r 31 = 

-931.9050 

d 31=15.000 

r>248, 16=1 

.5083 

Cs 

02) 

r 32= 

259.1839 

d 32=14. 689 





r33=-287B.7613 

d 33=24. 510 

n248, 17=1 

.5083 

CS 

02) 

-225. 4203 

d 34= 1.000 





r 35 = 

396. 8058 

d 35=40. 820 

n248, 18=1 

.5083 

CS 

02) 

r 36 = 

-211.6756 

d 36= 1.000 






r 37 = 

ISO. 4017 

d 37=37.780 

n 248, 13=1.5083 

(S i 02) 

r 38* 

1333. 43 3S 

d 38= 1.000 



r 33 = 

157.5349 

d 39*48.875 

n 246,20=1.5083 

(S i 02) 

r 40 = 

289.4471 

d 40=49.305 



r 41 = 

603.3704 

d 41 =50.000 

n 248,21 = 1.5083 

CS i 02) 

r 42 =-408$. 5298 

d 42= £. 206 



r 43 = 

-128.0736 

d 43=15.000 

n 248,22=1. 5080 

(S i 02) 

r 44= 

80. 1338 

d 44= 1.000 



r 45* 

54. 7881 

d 45=16.776 

n 248,23=1.5083 

(S i 02) 

r 4S = 

181.4529 

d 46= 1.000 



r 47 = 

85. 3329 

d 47=10.000 

n 248,24=1.5083 

(S i 02) 

r 48* 

oo 

d 48= 9.000 



F 1*- 287. 448 

F2= 174.217 

F3= 69 

301 

* 1: 

=-0.00714 

*2=- 0.00688 




O3=-0. 00176 


[OO 38] §gB£«7 


NA=0.48 g3fc*£*3 

25 x 25 mm 

E= 1000 





d 0= 100. 000 




r 1 = 

123.3658 

d 1 =18. 768 

n 248, t = 1 . 

5083 

(S t 02) 

r 2 = 

123.8122 

d 2 =31. 218 




r 3 = 

-438.8768 

d 3 =15. 000 

n 248,2 =1. 

5083 

(S t 02) 

r 4 = 

172.6737 

d4 =49.975 




r 5 = 

-110.7247 

d5 =15.000 

n 248,3 =1. 

5083 

(S i 02) 

r6 = 

-129.4457 

d6 = 1.000 




r 7 =-3347.7165 

d7 =32.190 

n 248,4 =1. 

5083 

(S i 02) 

r8 = - 

•232. 1087 

d8 = 1.000 




r 9 = 

389. 1147 

d 9 =39.911 

n248,5 =1. 

5083 

(S i 02) 

r 10= 

-430.7653 

d 10= 1.000 




r 11 = 

192.5059 

d 11=44.254 

n248,6 =1. 

5083 

(S i 02) 

r 12=- 1 743. 8050 

d 12= 1.000 




r 13= 

132.0319 

d 13=34.793 

n 248,7 =1. 

5083 

CS i 02) 

r 14= 

74.3519 

d 14=42.281 




r 15- 

-332. 3DCS 

d 15=15.027 * 

n 248, C =1; 

3033 

CS i 02) 

r 16= 

-167.3614 

d 16= 1.000 




r 17 = 

-241.81 17 

d 17=43.457 

n 248,9 =1. 

5083 

(S i 02) 

r 18= 

171. 1876 

d 18= 7.936 




r 19= 

1020.6841 

d 19=15.000 

n 248, 10=1. 

5083 

CS i 02) 

r 20 = 

174. 9693 

d 20=28.528 




r 21 = 

-71. 1009 

d 21=35.689 

n 248, 11=1. 

5083 

CS i 02) 

r 22 = 

887.0010 

d 22=12.714 




r 23 = 

-285.9543 

d 23=25.520 

n 248, 12=1. 

5083 

CS t 02) 

r 24= 

-167.7632 

d 24= 1.113 




r 25 =-4840. 1342 

d 25=32.591 

n 248, 13=1. 

5083 

CS t 02) 

r 26= 

-178.2112 

d 26=52.896 




r 27=80941.2159 

d 27=33.607 

n 248, 14=1. 

5083 

CS i 02) 

r 28= 

-229.3629 

d 28= 1.000 




r 29= 

546.6617 

d 29=25.562 

n248, 15=1. 

5083 

CS i 02) 

r 30 = 

-718.3377 

d30= 1.000 




r 31 = 

190.6956 

d 31=28.558 

n 248, 16=1. 

5063 

CS i 02) 

r 32 = 

945. 1528 

d32= 1.000 





r 33= 185. 1537 d 33=19.782 n 248, 1 7=1 . 5083 (S i 02) 

r34* 272.3522 d 34* 1. 000 

r35 = 108.8985 d 35=38.791 n 248, 1 8=1.5083 (S i 02) 

r 38= 82.3880 d 36=18. 432 

r37= 650. 5592 d 37=25. 135 n 248, 13=1. 5083 (S I 02) 

r 38= -325.3244 d 38= 1.986 

r39= -275.1850 d 39=15. 000 n 248,20=1 .5083 (S i 02) 

r 40= 88.8076 d 40=33. 857 

r41= 61.0827 d 41 =26. 023 n 248,21=1.5083 (S i 02) 

r 42= 140.8818 d 42= 1.000 

r 43= 76.1085 d 43 = 10.000 n 248,22=1.5083 (S i 02) 

r 44= -210.8257 d 44= 1.624 

r 45= -183.0680 d 45=10.000 n 248,23=1.5083 (S i 02) 

r 46= co d 46= 9.001 

F1=- 254.075 F2= 141.816 F 3= 49.773 

$ 1=-0. 00684 ^ 2=-0. 007 15 

t> 3=- 0.0 OS 13 


C00393 nmwe 


NA=0.52 25 x 25 mm E=874.0 
d 0=100.000 

rl = 111.7880 dl =16.214 n 248, 1 =1.5083 (S i 02) 

r 2 = 123.4881 d 2 =35.706 

r3 = -348.6845 d3 =15.000 n248,2 =1.5083 (S i 02) 

r 4 = 164. 8758 d 4 =58. 185 

r5 = -104.1790 d5 =19.988 n248,3 =1.5083 (S i 02) 

r 6 = -127.9442 d 6 = 1.000 

r7 = -988.3088 d7 =35.450 n 248,4 =1.5083 (S i 02) 

r8 = -202.1689 d 8 = 1.000 

r 9 = 396.2774 d 9 =42.997 n 248,5 =1.50 83 (S i 02) 

r 10= -455.9975 d 10= 1.000 

r 11= 317.7947 d 11=33. 108 n 248,6 =1.5083 (S i 02) 

r 12=-2 66 1.3524 d 12= 1.000 

r!3= 190. 6737 " d 13=30. 320 n 248, 7 =1.5083* (S I 0 2) 

r 14= 585. 1670 d 14= 1.000 

r 15= 96.2734 d 15=15.000 n243,8 =1.5063 (S i 02) 

r 16= 68.6751 d 16=43.994 

r 17=-9282.0807 d 17=16.617 n 248,9 =1.5083 (S i 02) 

r 18= -271.6829 d 18= 1.000 

r 19= -406.2942 d 19 = 15.000 n 248, 1 0=1 . 5083 (S i 02) 

r20= 118.7133 d 20=11.932 

r21= 1567.6905 d 21=15.000 n 248, 1 1 = 1 .5083 (S i 02) 

r 22= 134.3926 d 22=27.019 

r 23= -74.6080 d 23=15.000 n 248, 1 2=1 . 5083 (S i 02) 

r 24= 503.2389 d 24=13 . 695 

r 25= -189.2346 d 25 = 16.706 n 248, 1 3=1 . 5063 (S i 02) 

r 26= -130. 1651 d 26= 1.000 

r27= 247.8524 d27=30.749 n 248, 1 4=1.5083 (S i 02) 

r28= -271.8151 d 28= 1.000 

r29= -788.0965 d 29 = 15.000 n 248, 1 5=1 .5083 (S i 02) 

r 30 = 454.5327 d 30=10. 242 


r 31=-1211.5252 d31 = 15.000 n 248, 1 6=1. 5083 (S i 02) 

r 32= 257.7440 d 32*15.420 

r 33 =-4043.8333 d33=25.457 n 248, 1 7=1 . 5083 (S i 02) 

r 34= -229.8300 d 34= 1.000 

r 35= 391.4168 d 35=44.048 n 248, 18=1.5083 (S i 02) 

r 3S= -208.8223 d 38= 1.000 

r37= 159.7557 d 37=40.383 n 248, 19=1. 5083 (S t 02) 

r 38= 1991.5753 d 38= 1.000 

r 39= 147.8854 d 39=49. 645 n 248,20=1.5083 (S i 02) 

r 40= 162.5940 d 40=50. 209 

r41= 169.5532 d41=38.!19 n 248,2 1=1 . 5083 (S i 02) 

r42= 616.6126 d 42= 7.377 

r 43= -144.3126 d 43=15. 000 n 248, 22=1 . 5083 (S i 02) 

r44= 73.4065 d 44= 1.000 

r 45 = 53. 1077 d45=16.417 n 248,23=1. 5083 (S i 02) 

r 48= 138.8285 d 46= 1.000 

r47c 81.6751 d47=10.000 n 248,24=1. 5083 (S i 02) 

r 48= oo d 48= 9.001 

F1=- 240 . 598 F2= 167.965 F3= 66.235 

* 1=-0.00740 *2=-0.00S81 

<J>3=- 0.0 027 8 


COO 4 03 JU±0)^ffifrJ 1~8<DI*® ft* ft 

Co o 4 1 3 
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